To What Extent Will Industrial Energy Efficiency Reduce Energy Use across the Economy? by Allan, Grant & Turner, Karen
Strathprints Institutional Repository
Allan, Grant and Turner, Karen (2017) To What Extent Will Industrial 
Energy Efficiency Reduce Energy Use across the Economy? [Report] , 
This version is available at http://strathprints.strath.ac.uk/59576/
Strathprints is  designed  to  allow  users  to  access  the  research  output  of  the  University  of 
Strathclyde. Unless otherwise explicitly stated on the manuscript, Copyright © and Moral Rights 
for the papers on this site are retained by the individual authors and/or other copyright owners. 
Please check the manuscript for details of any other licences that may have been applied. You 
may  not  engage  in  further  distribution  of  the  material  for  any  profitmaking  activities  or  any 
commercial gain. You may freely distribute both the url (http://strathprints.strath.ac.uk/) and the 
content of this paper for research or private study, educational, or not-for-profit purposes without 
prior permission or charge. 
Any  correspondence  concerning  this  service  should  be  sent  to  Strathprints  administrator: 
strathprints@strath.ac.uk
To what extent will industrial energy efficiency 
reduce energy use across the economy?
What type of sectors deliver greatest energy savings?
Industrial energy efficiency policy is typically targeted at the most energy intensive sectors in the 
economy. Less energy intensive sectors that use a relatively high level of energy due to the scale of 
their activity may also be targeted. Either of these types of sectors may be targeted on the basis that 
large energy savings could be realised at industry-level. However, particularly where national energy 
use and emissions are a policy concern, there is a need to consider how changes in energy efficiency 
in one industry may impact throughout the wider economy.
Unanticipated impacts on energy use?
In EPSRC-funded research at the University of Strathclyde, we are modelling the impacts of energy 
efficiency in different UK industries on energy use across the economy.  On first glance, our results 
may appear counter-intuitive. The greatest reductions in total energy use across the economy are 
achieved when the energy efficiency improvements are targeted towards some of the least energy-
intensive, but larger scale, sectors. For example, improved energy efficiency in the  ‘tŚŽůĞƐĂůĞĂŶĚ
ZĞƚĂŝůdƌĂĚĞ ?sector achieves a significantly greater proportionate reduction in total energy use 
across the economy compared to what happens when efficiency improves in a more energy-intensive 
sector, ůŝŬĞ ‘DĂŶƵĨĂĐƚƵƌĞŽĨWĂƉĞƌĂŶĚWƌŝŶƚŝŶŐ ? ?^ĞĞƚŚĞĨŝŐƵƌĞĂďŽǀĞ ?/ĨĞŶĞƌŐǇĞĨĨŝĐŝĞŶĐǇŝŵƉƌŽǀĞƐŝŶ
some of the most energy-intensive industries, which tend to be fuel/utility suppliers, energy use 
across the economy may increase.
What explains the potentially unanticipated results we get?
There are three fundamental factors that could cause erosion of the energy savings we may anticipate 
in our economy as a result of energy efficiency improvements in different industrial sectors. First, 
improving the efficiency of energy use in production will lower the price of the service provided by 
physical energy inputs. This will encourage a switch towards the use of energy goods in production. 
dŚŝƐŝƐĂŶŝŶĚƵƐƚƌǇůĞǀĞů “ƐƵďƐƚŝƚƵƚŝŽŶeffect ? ?Second, energy intensive producers will enjoy larger 
decreases in total input costs. Where this translates to lower output prices this will trigger positive 
 “ĐŽŵƉĞƚŝƚŝǀĞŶĞƐƐ ?ĞĨĨĞĐƚƐƚŚĂƚǁŝůůspill forward through downstream supply chains. As a result 
ƚŚĞƌĞŵĂǇďĞĂ “ĐŽŵƉŽƐŝƚŝŽŶĞĨĨĞĐƚ ? ?changing the industrial structure of the economy in favour of 
more energy efficient but (still) more energy-intensive producers ?tŚŝůĞƚŚŝƐƚǇƉĞŽĨ ‘ĞĐŽŶŽŵǇ-wide 
ƌĞďŽƵŶĚĞĨĨĞĐƚ ?ŚĂƐŝŵƉůŝĐĂƚŝŽŶƐĨŽƌŚŽǁĞŶĞƌŐǇĞĨĨŝĐŝĞŶĐǇŵĂǇĂĨĨĞĐƚƚŽƚĂůĞŶĞƌŐǇƵƐĞŝŶƚŚĞ
economy, it is important to recognise that it is a result of positive economic effects. The underlying 
productivity-led expansion ŝƐŽŶĞŽĨƚŚĞ ‘multiple benefits of energy efficiency ?ŚŝŐŚůŝŐŚƚĞĚďǇƚŚĞ
International Energy Agency (2014)*.
What does all this mean for policymakers?
Our research develops methodological tools and generate results that could aid policymakers in 
making more informed decisions. It involves an energy variant of the type of multi-sector CGE model 
used by policy bodies such as HM Treasury to analyse wider economic impacts of a range of policy 
and other economic scenarios. Our findings regarding industrial energy efficiency indicate that 
policymakers should carefully consider the wider impacts of energy efficiency initiatives focused in 
the most energy intensive sectors of the economy. Economic benefits must be assessed in the 
context of the impact on total energy savings and emissions at a national level. However, it is also 
important to note that where energy-intensive UK industries are or become relatively more energy 
efficient relative to competitors elsewhere, there could important positive impacts on carbon 
emissions at the global level if energy use is drawn to a more efficient location. However, where 
national energy use and emissions levels are of concern, greater proportionate energy savings could 
be realised by targeting energy efficiency improvements in sectors with lower energy intensity but 
possibly large overall energy uses (due to scale of production). 
KƵƌĂŶĂůǇƐŝƐŝƐƉĂƌƚŽĨƚŚĞƉƌŽũĞĐƚ ‘ŶĞƌŐǇƐĂǀŝŶŐŝŶŶŽǀĂƚŝŽŶƐĂŶĚĞĐŽŶŽŵǇ-ǁŝĚĞƌĞďŽƵŶĚĞĨĨĞĐƚƐ ? ?ĂŶ
EPSRC End-Use Energy Demand project (Grant Ref: EP/M00760X/1). 
The project is led by Professor Karen Turner, Director of the Centre for Energy Policy (CEP) at the 
University of Strathclyde International Public Policy Institute. The project involves researchers from 
the Centre of Energy Policy and Fraser of Allander Institute at the University of Strathclyde and a 
number of external collaborators.
Our project work on industrial energy efficiency is currently in progress and a working paper will be 
available soon. However, we have already published a number of papers in this area.  For more 
information, please the contact details below and visit our project website.
Contact for industrial energy efficiency work: grant.j.allan@strath.ac.uk
Contact project leader: karen.turner@strath.ac.uk
Project website: www.cied.ac.uk/research/impacts/energysavinginnovations
CEP website: 
http://www.strath.ac.uk/research/internationalpublicpolicyinstitute/centreforenergypolicy/
 ?dŚĞ/ ? ? ? ? ? ?ƌĞƉŽƌƚ ?ĂƉƚƵƌŝŶŐƚŚĞDƵůƚŝƉůĞĞŶĨŝƚƐŽĨŶĞƌŐǇĨĨŝĐŝĞŶĐǇ ?is available at http://www.iea.org/publications/freepublications/.
